Loss of classical transient receptor potential 6 channel reduces allergic airway response.
Non-selective cation influx through canonical transient receptor potential channels (TRPCs) is thought to be an important event leading to airway inflammation. TRPC6 is highly expressed in the lung, but its role in allergic processes is still poorly understood. The purpose of this study was to evaluate the role of TRPC6 in airway hyperresponsiveness (AHR) and allergic inflammation of the lung. Methacholine-induced AHR was assessed by head-out body plethysmography of wild type (WT) and TRPC6(-/-) mice. Experimental airway inflammation was induced by intraperitoneal ovalbumin (OVA) sensitization, followed by OVA aerosol challenges. Allergic inflammation and mucus production were analysed 24 h after the last allergen challenge. Methacholine-induced AHR and agonist-induced contractility of tracheal rings were increased in TRPC6(-/-) mice compared with WT mice, most probably due to compensatory up-regulation of TRPC3 in airway smooth muscle cells. Most interestingly, when compared with WT mice, TRPC6(-/-) mice exhibited reduced allergic responses after allergen challenge as evidenced by a decrease in airway eosinophilia and blood IgE levels, as well as decreased levels of T-helper type 2 (Th2) cytokines (IL-5, IL-13) in the bronchoalveolar lavage. However, lung mucus production after allergen challenge was not altered by TRPC6 deficiency. TRPC6 deficiency inhibits specific allergic immune responses, pointing to an important immunological function of this cation channel in Th2 cells, eosinophils, mast cells and B cells.